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strong dependence of the protonation states with the type of ligand present 
in the active site. Once the protonation states are known, the computational 
technique QM/MM is applied in order to obtain the free energy as a function 
of a reactlon coordinate, which can be the distance between the substrate 
and the nucleophilic agent that attacks the substrate. This is the third part of 
the present study. By calculating the free energy barrier of the reaction, it is 
possible to compare with available experimental values and to suggest a 
possible mechanism for the catalysis of the substrate. Preliminary results show 
a very high free energy barrier for His47 to initiate a dlrect attack on the 
substrate, which is one of the mechanisms proposed in some studies. 
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Previous studies on [Cu(isaepy)]+ have shown its potential antitumor activity 
through preferential attack to DNA.[1] The ma in target of this work isto build 
molecular models of DNA-[Cu(isaepy)]+ and analyze it through state of the art 
computational methodologies in arder to obtain detailed structural and 
dynamic information of these Cu complexes with potential pharmaceutical 
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and medicinal application. We are developing studies on the detection and 
characterization of some Cu-oxindolimine complexes interactions with 
biomolecules as DNA. Ou r aim is to verify the preferential binding sites at DNA 
structure and estimate possible oxidative damage caused by these metal 
complexes that can act as protein inhibitors or antitumor agents.[1] We will 
use classical as well as quantum simulations to characterize the systems, 
obtain simulated electronic, nuclear and thermodynamics quantities in arder 
to validate such models. Taking into account these results, we will interpret 
and rationalize the experimental results, and provide insights to develop new 
compounds with better affinity and specificity towards DNA. 
[1] Vivian Chagas da Silveira et ai., J. lnorg. Biochem. 1 OS (2011) 1692] 
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The cytoskeleton (CSK) is a tensed network fiber that is responsible for severa I 
functions inside the cells besides supports, shapes and stability. The 
cytoskeleton is in constant remodeling, in a non-equilibrium thermodynamic 
process. To study the dynamics of this process, we use the particle tracking of 
microbeads (4.1 mm of diameter) attached to the cell via the integrin receptor 
at the apical cell surface, connected with the actin filaments. The microbead 
moves only if the CSK moves, so when we observe the motion of the 
microbeads, we are observing, in an indirect way, the remodeling of CSK. We 
used an algorithm that calculates the bead's center of mass from ali the 
images recorded by a CCD camera, attached to an optical microscope. The 
bead position is recorded with around 1 00 nanometer of accuracy, generating 
a time series of bead positions. From the obtained time series we analyzed the 
spatial and temporal correlations. The results are confronted against a Poisson 
process and Brownian motion. We found that the remodeling of the CSK 
shows abrupt local reconfigurations with spatial and temporal correlation not 
expected by a Poisson process. To access the details of these abrupt 
processes, anomalous, we track the beads with up to 15 frames per second, 
normally founded in the literature. The anomalous behavior found is similar to 
natural process in which energy can be stored in a subsystem and sudden 
released. 
58 
